
PATENT SPECIFICATION 

DRAWINGS ATTACHED 144,4 10 

hivemors : DAVID LYLE and ROBERT F. BLLING 
Dote of Application and filing Complete Specification: 31 March, 1967, 
No. 14988/67, 

Complete Specification Published: 5 March, 1969. 
© Crown Copyright 1969. 



ladex at acceptance :—B3 MdOX, ISA) 
Int. CL:~B 21b 31/08 



10 



15 



20 



25 



30 



35 



40 



45 



We, Blaw-Knox Company, a Corporation 
organised under the Jaws of the State of Dela- 
ware, United States of America, of 300 Sixth 
Avenue, Pittsburgh, State of Pennsylvania, 
15222, United States of America, do hereby 
declare the invention, for which we pray that 
a Patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment : — 

This invention relates to roll changing ap- 
paratus and is concerned with apparatus for 
changing rolls of a rolling mill. 

The invention provides roll changing ap- 
paratus for a rolling mill, comprising a carrier 
having a socket for receiving the end of a roll 
to support the roll in cantilever fashion, a 
guideway which constrains the carrier from 
tipping with respect thereto, and a drive ar- 
rangement for moving the carrier along the 
guideway. 

TTiis apparatus enables the speedy and 
efficient changing of rolls yet may be relatively 
simple and inexpensive. 

The roll changing apparatus may be adapt- 
ed for the changing of any rolls of a rolling 
mill. However, the rolls which require most 
frequent changing are the work rolls as distin- 
guished from the back-up rolls in mills of the 
type having back-up rolls. 

The carrier preferably includes a plurality 
of sockets for receiving the ends of the rolls, 
which are arranged so that the carrier may 
remove a roll while carrying the replacement 
roll. 

The socket may be disposed in a tiitable 
pan of the carrier so that upon tilting of the 
tiltablc pai-L with the end of a roll in the 
socket. The carrier can compensate for the 
droop of the roll so that the roll is supported 
from its end in cantilever fashion with its axis 
substantially horizontal. 

In a preferred embodiment a device is pro- 
vided in the socket for clamping the end of 
a rolling mill roll. 

i Price 4s. 6d.] 
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The carrier may have two sockets, one above 
the other, for receiving a pair of rolling mill 
rolls and may be adapted to be moved to de- 
liver the rolls together while supported from 
said ends in cantilever fashion. One socket may 
be movable with respect to the second socket 
of the pair. 

In another aspect of the roll changing ap- 
paratus the carrier may have a part tumable 
about a vertical axis said part having the 
socket or sockets for receiving at least one roll- 
ing mill roll. 

At least the pan of the carrier which has 
the sockets is preferably movable to different 
elevations for alignment with the rolls to be 
changed. Preferably a screw mechanism is em- 
ployed for raising and lowering such part. 

In one embodiment of the invention there 
IS provided means for stowing the carrier be- 
low the level of the rolling mill floor when 
the roll changing apparatus is not in use. A 
portion of the guideway, which when the roll 
changing apparatus is in use is disposed in 
horizontal alignment with the remainder of the 
guideway, is preferably lowered with the ear- 
ner when the roll changing apparatus is not 
m use. 

Means may be provided for stowing the car- 
rier and replacement rolls held by the carrier 
below the level of the rolling mill floor. 

In the accompanying drawings we have 
shown certain presently preferred embodi- 
ments of the invention in which 

•Figure 1 is a more or less diagrammatic ele- 
vational view of roll changing apparatus, the 
rolls, roll stand and roll suppon being shown 
in dotted Imes, cenain positions of the carrier 
being indicated in chain lines; 

Figure 2 is an enlarged side elevational view 
of the earner and a portion of the means for 
lowering and raising the carrier between opera- 
tive and stowed positions, with pans in vertical 
cross-section; 

Figure 3 is a horizontal cross-sectional view 
taken on the line III— III of Figure 2; 
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Figure 4 is a view partly '"."^^d flevai^Jn 
and pa«»y ^'"^"'"^ 

paraius shown in Figure 2; cross-scc- 
Figure 5 is a fragmentary detai cross sc. 
5 tional view taken on the l.nc \-V of F.gurc 
^'Figure 6 is a fragmentary- side eleyational 

vie. .0 enlarged sak «to "» 

known to those skilled in the an. 
20 The floor level of il.c mill ««» """^ 
5. The roll changing aPP»"V"hefow Karl 

25 when not in use. , c • ,<.iitivelv 

Below the mill floor level 5 is a « a"^'-'^ 

a track 7. The relatively shallo\^ cione.-it.u j 
o..».,dly open '"anncls and n^M-njJ- 

n tne P"- ' „hich is connected with the 
in a cylinder 13 whK* is con 
platform 12 by a rod 14. J hen t 

Its s. ch,«™ ..Pi^^^^ ;ksSn'rdrc;s 

«, »hcre,;pon *e PU «^^^^ 



sides of .he center line of 8»'<'75,i,^S 
Srcks 17 .id. mesh P'"'<>"..'^,?''^'^ 

through <'^?>":';?^'}^ir ! «^ i„ ^ 

-iiigiti-rrpsnjwj 

operation of .he .Mlor the ''''/""en 
llngitndinally of the «».1g^'„', "trlhe 75 
?tf,dl^L';y» Stown'^nSlL 1 the c.™r 
f ^tuy'move „ »y post.- » »»» .^^fTs 
Sinr^rSe'L-^J when 5,e earrier 

'»ecd^7-?"^"'^»^fsr^ 

H^g i r.ro,eetrt 

vertical axis while occupying indeed 
positions within the nng gear 22 or inaec 
^vhiic turning with the nng g^ar z2. 
At the bottom of the clement zi is a 

„e wlde-faeed ||"i,t;„t;?,*e2vaiio?of ^ 

emlv determine, the angular IJV"™ 
Sremem 21. neither being affected hy 

Referring to the embodiment of the inven- 

7\ carries a cviindcr 31 in wnit.n 
pL.« iz conneeted .ht»nfh a p.st» nrf » 125 

h h-caS-y oSSti": Tthf pSStz »d 

'tis JSif M ^nts !'.=^/'i=,r,o'M 

■rS^X rr»«.terCodt- .30 
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wise direction about tlic axis of the pivotal 
connection 28 viewing Figure 2 until the rolls 
are picked up, being supported by their ends 
in die sockets 30 in cantilever fashion^ the tilt- 

5 ing of the head 29 compensating for the droop 
of the rolls so that the rolls may he supported 
with their axes substantially horizontal The 
guideways'10,'ll constrain the carrier 15 from 

in ^^^^ weight of the roils. 

Figures 6, 7 and 8 shov/ a different form 
of the invention in which the element 21 sup- 
ports head 36 having therein four sockets 30 
m pairs facing in opposite directions so that 
a pair of new roils may be held in one pair 
of sockets while a pair of rolls to be replaced 
are removed by the other pair of sockets, 
whereafter the element 21 may be rotated 180° 
to present the new rolls for insertion and 
mounting in the housings. The head 36 may 
have a plurality of sockets with axes in any 
direction to facilitate removal and replacement 
of the rolls. Wedges 37 arc disposed in sockets 
3U for gripping the ends of work rolls. As 

^^^"''^ ^ ^^^^ wedges 37 is 

^ slidably supported in its socket 30 by means 
of a dovetail interlocking bracket and slot, the 
wedges being disposed at right angles to each 
other. Springs 38 urge wedges 37 toward out 
position. Shoulder 39 of a roll engages the 
wedges 37 associated with the socket 30 into 
which the end of the roll is being inserted and 
moves the wedges inwardly so that they grip 
,1 inhibiting droop of the 

roll. The element 21 as shown in Figures 6, 
35 7 and 8 can remove and replace work rolls 
by rotating 180'=' through its vertical axis as 
above indicated. The roll is released by any 
outward movement. 

When the work rolls 3 of the 4-high mill 
40 sliown m Figure 1 are to be changed the top 
back-up roll 4 is raised to free the work rolls 
u ^'I ■ ^^^s mounting the work rolls in 
the housings are removed or freed so that the 
work rolls may be moved generally horizontal- 
45 y toward the left viewing Figure 1 out of the 
housing. 

When the work rolls are to be changed the 
platform 12 is raised to position the carrier 
K P°'^^^^" ?f 'figure 1. The sockets 30 

50 which arc to receive the rolls to be removed 
are disposed toward those rolls and the eleva- 
tion of the element 21 is adjusted as required 
to dispose the axes of the sockets 30 in line 
with tne axes of the rolls to be removed. Then 
the carrier 15 is moved toward the right view- 
ing Fi^rc 1 to the position indicated by the 
letter C whereupon the ends of the work rolls 
3 are disposed in the sockets 30. Thereupon 
either clamping means such as the wedees 37 

60 associated with the sockets shown in Figures 
t 7 and 8 are rendered operative or the head 
is tilted m the countercIockM'ise direction 
viewing .Figure 2 and/or raised to cause the 
roll ends to be grasped by the sockets, the tilt- 
ing of the head 29 compensating for the droop 



of the rolls. In either case the roll ends are 
grasped and the rolls supported independ- 
ently of the housings with the a::es of the rolls 
substantially horizontal. If desired the element 
21 may be raised slightly before withdrawing 70 
the rolls from the housings although normally 
that IS not necessary as the rolls arc raised 
slightly upon tilting of the head 29. 

With the rolls thus supported by the head 
29 in cantilever fashion the carrier 15 is moved 75 
toward the left viewing Figure 1. After the 
rolls 3 have cleared the mill housings the ele- 
ment 21 is turned through an angle of 180° 
about its vertical axis. The element 21 is indi- 
cated as having been turned through 90° at 80 
the position indicated by the letter D in Figure 
1. The turning of the element 2J1 may occor 
simultaneously with the movement of the car- 
rier 15 toward the left viewing Figure 1. When 
the element 21 has been turned through 180° 85 
from its initial position the carrier may be 
moved to the position indicated by the letter 
E in Figure '1 when the rolls are disposed 
above the car 6. Thereupon the head 29 may 
be tilted downwardly or lowered to deposit 90 
the rolls on the car. The car may be provided 
with means laterally embracing the roils when 
they are thus deposited so that they will re- 
main in substantially superposed position. 

After the rolls have been deposited on the 95 
car 6 the carrier 15 may be backed away to- 
ward the right from position E viewing Figure 
1 until the head 29 clears the roll ends. There- 
upon the car 6 may be moved along the track 

7 to dispose a new pair of rolls in alignment 100 
with the sockets 30 of the head 29. The carrier 

15 may be moved toward the left back to posi- 
tion E whereupon the ends of the nev/ rolls 
are disposed in the sockets 30. The head 29 
may then be tilted and/or raised to pick up the 105 
new rolls which are supported in the sockets 
30 in cantilever fashion as were the original 
rolls. The carrier 15 may then be moved toward 
^e right viewing Figure 1 through positions 
D and A to position C during which move- HO 
ment the element 21 may be rotated about 
its vertical axis through an angle of 180°. The 
new roils are disposed in the housings in the 
position originally occupied by the rolls which 
were removed whereupon the head 29 may be 115 
tilted to release the new rolls and the carrier 
15 may be moved from position C to position 
A and thence to position B. The mill floor 
is of course provided with a slot through which 
the element 21 extends while the rolls are be- 120 
ing changed. If desired that slot may be cov- 
ered when rolls are not being changed. 

If the structure shown in Figures 6, 7 and 

8 is employed and if new rolls are carried by 

one pair of sockets in the head 36 while the 125 
old roils are being removed by another pair 
of sockets the new rolls may be inserted and 
mounted in the housing before the carrier 15 
moves to the car 6. Alternatively, the old rolls 
may be removed before the new rolls are 130 
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picked up and the carrier may be moved from 
fhrmiU to the car 6 carry ing the old ro s 
Sich have iust been removed, the new rol s 
mav be nicked up before the element 21 is 
5 raS.edVrotgh 1^0= and thereafter ^ 
ment 21 may be turned through 180 and the 
new rolk presented to the mill. Car 6 ma> 
therefore be replaced by a fixed stand. 

The chocks for the rolls are removed with 
10 thcwolls and the ne.- rolls are P- P J 

vided with their own chocks. When rctcrring 
tA the rolls in the specification and claims it 
s o be miderstood Aat the chocks may be 
assembled to the rolls so that the rolls and 
15 chocks are removed together and the ne%v rolls 
are inserted with their chocks. 

Thus we provide for changing rolling miU 
rolls quickly and efficiently with comparatively 
simple and inexpensive apparatus. . 
20 For purposes of explanation and »""Strat on 
the invention has been described as embodied 
n roirch^ging apparatus for changing the 
work rolls of a 4-high rolling mill. The ro» 
dianging apparatus in the form shown m the 
25 drawings is adapted for changing at the same 
^ rSrSodi of the work rolls of a 4-h.gh miU. 
^e apparatus may easily be adapted for the 
simultaneous changing of the three work rolls 
of a 3-high rolling mill- 
Vi WHAT WE CLAIM IS : — 

™changing apparatus ^o^^XTfeT^W- 
comprising a carrier havmg a socket for receiv 
ine the end of a roll to support the roll in 
Sleverfashion.aguidewaywW^^^^^^^^ 

apparatus according to 

claim 1, wherein the carrier has tw^ sockets 
40 amnged one above the other whereby a pair 

of rolls may be supported by the carrier. 

° 3 Roll changing apparatus «c^«^d.ng to 

claim 1 or 2, wherein the or ca^ch socket is 

prodded on 'a part of the F-^rjer 
45 pivoted about a horia>ntal axis and an adjust 

able linkage is provided for pivoting said part 

and setting it at desired positions. 

4 Rolf changing apparatus f5"'^'"B 

claim 3, wherein the adjustable linkage com- 
50 prises a fluid actuator. anv 

^ 5. Roll changing apparatus accordmj to any 

preceding claim, includmg 

raising and lowering a part of the carrier on 

which the or each socket is P'-"^"^"^'^; ^ 
55 6. Roll changing apparatus according to 

claim 5, wherein said mechanism is a screw 

mechanism. m anv 

7. Roll changing apparat us according to any 



preceding claim, including a '^ec^uin'''^ l°l ^0 

to receive and support rolls extcnamg 
'%%^onS:Si apparatus accor^ng to any 
„,«-cdins Claim, wlwtein "l" " each soem 
Sd«\ dc.ii for clampinB .he end of a 

serves as said guideway. according to 

12. Roll changing apparatus according to 

JlirchTS'aPp'St accd,^ ^ 

rier and engaged with the racK, ana a 
which drives said pmion. ^^^ri;r.cT ro 

l^ RoU changing ^PPa'.^'"%frf "U- 
anv preceding claim, when installed m a roll 

2'„,TS.%?.^ and'""Toy »- 
^'^WK'~ac»^;n. .0 
claim 14, whereiH Ihe caitier is movable omo 95 

:il£EhSSc=s|^|g; 

way is mounted o» the elevator «b.ch togelhe, 

andTs niustrated in the accompanying draw- 

'"^I'g. Roll changing apparatus >n«alled in ^ 
rolling mill, constructed, arranged and adapted 
to operate substantially as herein 
with reference to and as illustrated m the ac 
companying drawings. 

STEVENS, LANGNER, 
PARRY & ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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